Key indicators: single-crystal X-ray study; T = 294 K; mean (C-C) = 0.006 Å; R factor = 0.049; wR factor = 0.053; data-to-parameter ratio = 10.9.
In the title compound, C 24 H 20 P + ÁC 2 HO 4 À , two symmetryindependent ion pairs are present. The cations aggregate into puckered sheets via zigzag infinite chains of sixfold phenyl embraces and parallel fourfold phenyl embraces, while the anions form hydrogen-bonded chains between the sheets of cations. In the two independent oxalate anions, the angles between the normals to the two least-squares carboxylate COO planes are unusually large, viz. 72.5 (1) and 82.1 (1) .
Related literature
For a related investigation of the packing of Ph 4 P + ions in the presence of differently shaped and/or charged anions, see: Dean et al. (2004) . For a discussion of phenyl braces, see: Scudder & Dance (1998) . Table 1 Hydrogen-bond geometry (Å , ) .
O4C-H1O4CÁ Á ÁO1D P1A-containing chains, alternating P···P distances of 6.476 (1) and 6.609 (1) Å are found, and the P···P···P angle is 112.2 (1)°.
The corresponding metrics in the chains containing P1B are 6.093 (1) and 6.684 (1) Å and 116.3 (1)°. The ZZI6PE chains are linked into puckered sheets, lying parallel to bc, through parallel fourfold phenyl embraces (P4PE) (Scudder & Dance, 1998 ) with a P1A···P1B distance of 8.072 (1) Å. The two P1A···P1A···P1B angles are 99.6 (1) and 144.3 (1)°, while the two P1B···P1B···P1A angles are 99.5 (1) and 140.9 (1)°.
Between the sheets of PPh 4 + cations, hydrogen-bonded chains of alternating crystallographically independent HC 2 O 4 − anions, C and D, run parallel to the b axis ( Figure 2 ). The distances between the O atoms involved in the hydrogen bonds are 2.505 (2) and 2.500 (2) Å for O4C···O1D and O4D····O1C, respectively (Table 1) . For the two independent molecules, the angle between the normals to the least squares planes defined by the two carboxylate COO groups are 72. The carbon atoms of the cations were refined anisotropcally with 12-parameter TL rigid-body thermal parameters with their centres of libration at the appropriate P atom used for each phenyl ring. The remainimg non-hydrogen atoms were refined with single atom anisotropic thermal parameters. Hydrogen atoms were included in positions calculated each cycle (C-H = 1.00 Å), and their thermal motions were either included in the appropriate rigid group or assigned equal to U eq of their bonded atom.
Figures Fig. 1 . A view of the two independent Ph 4 P + cations and HC 2 O 4 − anions, showing the labelling of the non-H atoms. Thermal ellipsoids are shown at the 50% probability levels. 
Tetraphenylphosphonium hydrogen oxalate
Crystal data 
Data collection
Nonius CAD-4 diffractometer θ max = 25º
supplementary materials sup-3 
Geometric parameters (Å, °)
P1A-C1A 1.792 (4) C2B-C3B 1.382 (6) P1A-C7A
1.795 (4) C2B-HC2B 1.000 P1A-C13A
1.786 (4) C3B-C4B 1.369 (7) P1A-C19A 
